Differential adaptation of membranes of two osmotolerant fungi, Aspergillus chevalieri and Penicillium expansum to high sucrose concentrations.
Aspergillus chevalieri and Penicillium expansum were able to tolerate sucrose concentrations in the growth media up to 80% (w/v). At 50% sucrose the growth rate is approximately 1.4 and 1.2 times, respectively, higher than in the control. While at 80% sucrose it drops to 35% and 45% of the control level for both fungi. Lipids and proteins in plasma membranes increased with increasing sucrose concentrations in the growth medium. Phospholipid content in membranes of both organisms being also increased, phosphatidyl glycerol was the major detected phospholipid and represented the highest increase. The fatty acid composition of fraction enriched plasma membrane of both fungi changed when they were grown in high sucrose concentrations. Some fatty acids which had not been detected in control cultures were present and the proportions of other fatty acids changed. At 50% sucrose the unsaturation index of membranes decreased by 20-25% in both fungi, indicating that the plasma membrane is less fluid at this concentration. At 80% sucrose a similar trend was observed for P. expansum but for A. chevalieri the unsaturation index was little changed compared with the control. The fluorescence polarization values of 1,6-diphenyl 1,3,5-hexatriene (DPH) in membranes of both fungi grown at 80% sucrose increased, indicating a decrease in membrane fluidity. At 50% sucrose the increase in saturation of membrane fatty acids would tend to reduce membrane fluidity but in A. chevalieri at 80% sucrose fatty acids did not become more saturated. In this case the marked increase in sterols at this sucrose concentration may be responsible for low membrane fluidity.